Introduction: Unintentional falls and injuries is a major problem among older adults and the fourth cause of death in the United States. A previous fall event doubles the risk of recurrence and lessens the person's quality of life. Hispanic older adults have higher rates of disability and lower independent functioning due to poor medical health and risk for fall recurrence. Most fall studies focus on fall risk with few studies on fall recurrence in older adults receiving home health care services unrelated to fall incident. Method: A descriptive pilot study of 30 homebound Hispanic older adults receiving home care services who reported a fall within 3 months was conducted by a multidisciplinary team to evaluate risk of fall recurrence. Results: A heightened risk for fall recurrence was identified with high number of chronic illnesses, high intake of medications, vision problems, and prevalence of urinary incontinence. Conclusion: Findings highlight significant number of intrinsic factors for fall risk recurrence and injuries in a Hispanic older adults population that is homebound and receiving home care services. A multidisciplinary evaluation and culturally appropriate interventions to lessen the risk of fall recurrence are recommended.
Introduction
Unintentional falls and related injuries are a major health problem among the aging population and is the fourth leading cause of death in the United States (Centers for Disease Control and Prevention [CDC], 2016) . Direct medical costs totaled $616.5 million for fatal and $30.3 billion for nonfatal injuries in 2012 and rose to $637.5 million and $31.3 billion, respectively, in 2015 (CDC, 2016) . Fall incidence as well as total cost increased with age (Burns, Stevens, & Lee, 2016; Stevens, Corso, Finkelstein, & Miller, 2006) . The incidence of falls is proportionately higher in persons 80 years and older with escalating propensity of untimely death (Inouye, Studenski, Tinetti, & Kuchel, 2007; Tinetti & Kumar, 2010) . Often overlooked is the incidence of recurrent falls and injuries, which doubles the likelihood of falling again; a recurrent fall heightens the potential for disability and affects the quality of life (Karlsson, Vonschewelov, Karlsson, Coster, & Rosengen, 2013; Lam et al., 2016) . Most fall studies focus on general fall risk, with few studies exploring fall recurrence specifically among persons who are already receiving home health care services unrelated to fall incidence (Lam et al., 2016; Leclerc et al., 2009; Tinetti & Kumar, 2010) .
Hispanic older adults are projected to be the largest ethnic minority population in the United States by the year 2060 (Administration for Community Living [ACL], 2015) . Older Mexican Americans, the largest group of Hispanics, have a higher rate of disability due to their poor medical health as compared to other groups (ACL, 2015; Salinas, Su, & Al Snih, 2013) . This high incidence of chronic illness and related disability increases the risk for recurrent falls among an older adult population with limited resources (National Hispanic Council on Aging, 2012; Vasilopoulos et al., 2014) . Hispanics tend to have relatively lower education and income levels with greater needs for self-care assistance due to chronic illness (Landy, Mintzer, Silva, Dearwater, & Schulman, 2012; Landy, Mintzer, Silva, & Schulman, 2011) . The disproportionate prevalence of diabetes and related complications such as renal disease, visual impairments, and lower extremity amputation contribute substantially to the risk for falls and its recurrence among Hispanics (Anders et al., 2008; Reed-Jones et al., 2013) . is a previous fall (CDC, 2016; Leclerc et al., 2009) . Home health care services assist individuals who have experienced a fall for prevention of fall injury recurrence. The purpose of this pilot study was to assess the risk for fall recurrence among Hispanic persons who were receiving home care services and reported a recent fall. This assessment will inform development of prevention measures to reduce fall recurrence among individuals receiving home care services.
Method

Design and Setting
This descriptive study included homebound Hispanic older adults who were receiving home care services and reported experiencing a fall injury during the past 3 months. Only Hispanics were included in the sample as they comprise a population at increasing risk for fall injury. The study was conducted in a metropolitan area on the U.S.-Mexico border where Hispanics constitute 80% of the population. A fall injury was defined as an unintentional incident in which a person comes to rest on the floor of another lower level (World Health Organization, 2012) . Homebound was defined as the person being confined to home because of an illness or injury related condition that prevents the person from leaving his or her home under usual/normal circumstances (Centers for Medicare & Medicaid Services, 2014) .
Study Population and Recruitment
Study participants were recruited from two home care agencies. Home care clients were eligible for the study if they were 55 years old or older; self-identified as Hispanic, Latino (or Latina), Mexican, or Mexican American; and self-reported a fall within the past 3 months. This age range was selected due to the high incidence of type 2 diabetes and associated complications among Hispanics contributing to fall risk in this agegroup (Anders et al., 2008) . A recurrent fall was documented by self-report of individuals disclosing the incident during a routine home health care visit or as follow-up to a specific event warranting evaluation. This incident was documented in medical records using a fall recurrence code/diagnosis. Potential participants with documented diagnoses of dementia were excluded.
A fall recurrence diagnosis was identified via chart review by the home care nurse who contacted potential study participants in adherence to the Health Insurance Portability and Accountability Act protection regulation. Phone numbers for clients meeting the inclusion criteria and who agreed to be contacted for possible participation in the study were provided to the research assistant (RA). A bilingual RA subsequently contacted potential participants, via telephone, to confirm that they met inclusion criteria; explained the study; and made arrangements to complete the research enrollment process.
Study Procedure
The study was approved by the institutional review board of The University of Texas at El Paso. The study procedures included two home visits, each lasting approximately 90 minutes. Informed consent was obtained in the participant's preferred language during the first visit. Following obtainment of informed consent, two RAs from nursing and pharmacy completed an interview focused on medical history and objective evaluation of clinical measures. The second visit occurred within 48 hours after the first. Two RAs from occupational therapy and social work obtained socioeconomic, cultural, and mobility information/testing at this visit. The assessments were divided into two visits to accommodate the participants' potential fatigue. Participants received a $20.00 incentive for participating in the study on completion of the second visit.
Instruments/Measures
The study questionnaires included a self-report of sociodemographic and health information such as age, gender, ethnicity, education, language preference, reading, and writing proficiency, identification of chronic illnesses, medication use, description of the most recent fall event, and health service usage after falling. The variables derived from the measures used in the study have been identified as risks for falls and recurrence when problems are not corrected (American Geriatrics Society & British Geriatrics Society, 2010; Tinetti, Gordon, Sogolow, Lapin, & Bradley, 2006) .
The presence of comorbidity and polypharmacy is an established and significant risk for falls (Brito, Coqueiro Rda, Fernandes, & de Jesus, 2014; Gelbard et al., 2014) . The self-report of illness was elicited through questions beginning, "Have you ever been told by a doctor, nurse, or other health professional that you have [ . . . ]"statement included in the Behavioral Risk Factor Surveillance System questionnaire (CDC, 2013) and one of a list of 15 health conditions guided by the Charlson comorbidity index (Charlson, Pompei, Ales, & MacKenzie, 1987) . Urinary incontinence was included as an independent question because of the prevalence of incontinence in chronic illness and a fall risk (Vasilopoulos et al., 2014 ). An inventory of medications, prescribed and non-prescribed, was conducted during the first visual with visual verification by the RA.
The Medication Understanding and Use Self-Efficacy (MUSE; Cameron et al., 2010) scale was administered to provide insight regarding the understanding and use of prescription medications. Improper intake and understanding of medications have been linked to falls (Sergi, De Rui, Sarti, & Manzato, 2011; Sirey, Greenfield, Weinberger, & Bruce, 2013) . The results of the MUSE score were used to assess this fall risk. The MUSE is a valid and reliable instrument used in clinical and research settings to evaluate individual selfefficacy related to understanding and using prescribed medications. This instrument contains two subscales. The first subscale has four items that assess self-efficacy related to taking medications, including a patient's ability to remember to take medications on time and to set schedules for managing medications. The other four-item subscale assesses a person's ability to learn about medications by reading labels and asking questions about medications. Points are assigned to each response up to a total of 32 points. Higher scores on the MUSE scale indicate higher levels of self-efficacy related to medication use. The readability of the scale items is at the sixth-grade level. The questionnaires were read to the participants, in the preferred language (English/Spanish), and their responses recorded by the research assistants.
Older adults often experience visual impairment, which contributes to falls by interfering with the detection of environmental hazards thereby preventing performance of activities of daily living (Reed-Jones et al., 2013) . Visual acuity was evaluated using the Snellen scale eye chart, commonly used in outpatient settings. Acceptable vision is described as equal to or less than 20/40 feet; significant impairment is 20/200 feet (U.S. National Library of Medicine, 2015) . Measurements were taken of right eye, left eye, and both eyes, corrected and uncorrected. Evaluating visual acuity in the participant's home provided opportunity to observe whether corrective lenses, when available, were being used. Older adults have been found to avoid wearing corrective lenses in familiar environment thus creating fall risk and recurrence (Reed-Jones et al., 2013) .
The Timed Up and Go (TUG) test, used to measure balance and functional mobility, was administered by an RA. This test has a prediction rate of 90% for mobility impairment (Beauchet et al., 2011) . Time taken to complete the task is correlated with level of function and mobility. The cutoff level for TUG is 13.5 seconds with longer time indicating mobility problems (Shumway-Cook, Brauer, & Woollacott, 2000) . Participants were timed on rising from an armless chair, walking 3 meters, turning around, walking back, and sitting down. Three independent cycles were completed, and results averaged to produce a score. Mobility impairment is a major risk for falls and recurrence. Approximately one of every three older adults report problems with walking and balance; those older than 75 years of age are affected more often (Karlsson et al., 2013) .
Statistical Analyses
Descriptive statistics were used to identify frequencies and measurement of continuous variables for mean and standard deviation and for categorical variables determining percentages. SPSS Version 20 statistical analysis program was used for computation.
Results
Fifty-five potential participants were contacted of which 30 (54.5%) consented to participate. Reasons potential participants cited for not participating in the study included the inability to accommodate two visits from the research team, conflicting personal schedule, and skepticism about participating in research. Thirty Hispanic older adults 55 years and older were included.
The majority of participants were over 75 years (n ¼ 20, 67%) with ages ranging from 58 to 91 years, were female, and identified being of Mexican descent (70%) with eighth-grade education level. Language preference was predominantly Spanish, with 23% bilingual in English and Spanish. Of those participants who identified Spanish as their primary language, 80% self-reported a "high proficiency" level in reading and writing, while the English-primary speakers self-reported a 57% "high proficiency" level ( Table 1 ). The number of illnesses reported by participants ranged from 2 to 13 (6.4 + 3.0), with arthritis (77%) and hypertension (77%) reported most frequently, followed by osteoporosis (70%), diabetes (60%), and hypercholesterolemia (57%; Table 2 ). The presence of urinary incontinence was reported by 12 participants (40%).
Participants (n ¼ 27) reported taking an average of 8.3 (+4.6) prescribed medications, with a range of 1 to 19 medications. All 30 participants reported using nonprescription products (alternative medications, supplements, and over-thecounter medications) for an average of 3.9 (+3.0) products; the number ranged from 1 to 13 prescription and nonprescriptions. Medical care related to fall event was sought by majority of participants (n ¼ 14, 47%) with emergency room being the most commonly accessed service (n ¼ 11, 37%).
The majority of participants (n ¼ 23, 77%) had been prescribed corrective glasses. As discussed earlier, visual acuity was evaluated with and without prescription lenses for both eyes together and individually. Results were organized into two categories describing impairment: moderate equal or more than 20/40 feet but less than 20/200 feet, and significant equal or more than 20/200 feet. Evaluation of those with uncorrected unilateral vision showed greater impairment: 67% had moderate and 17% had severe impairment. Of those with corrected unilateral vision, 53% had moderate while 10% had severe impairment. Many participants admitted to wearing glasses only when outside the home.
The MUSE score ranged from 14 to 32 (28.8 + 4.4) and indicated participants were proficient in understanding and using their medications. Mobility was evaluated by averaging three measured TUG scores, and results demonstrated a range from 4.9 to 35 seconds (13.9 + 7.7). The results of visual acuity test, TUG, and MUSE scores with respective norms are listed in Table 3 .
Discussion
This study provides an opportunity to evaluate risk for fall recurrence in homebound individuals who are receiving home health services. In general, the participants in this study experienced a heightened fall recurrence risk due to chronic illness and medications. Polypharmacy has been identified as a major fall risk (Brito et al., 2014; Chang & Do, 2015) . Individuals often do not report non-prescription medications to health care providers, thereby potentiating morbidity and mortality due to falls and recurrence. The high intake of prescribed and non-prescribed medications seen in this study represents an enhanced fall risk for this group. The prevalence of polypharmacy, defined as taking four or more medications, has been recognized as a fall risk and its recurrence because of the possible adverse effect, drug-todrug interaction, and the impact of the medication in the disease process, which may impair judgement, balance, and strength (Tinetti et al., 2006; Zia, Kamaruzzaman, & Tan, 2015) . The number of medications used by participants in this study was 3 times greater than what is considered to create fall risk due to potential multiple drug interactions and adverse drug effect (Sergi et al., 2011) .
The high score obtained on the self-efficacy scale (MUSE) shows that participants were confident in understanding and using their prescribed medications, but these results do not necessarily reflect the participants' level of medication adherence, which is a concern and is beyond the scope of this study. The MUSE score is based on self-perception of abilities related to medication use, and it is not an objective assessment of medication adherence. Additionally, the MUSE does not allow for direct observation of medication intake, and researchers relied on self-report of how medications are taken. It is possible that the person's perception may differ from actual practice of appropriately taking the medications, especially when there are complicated dosing regimens or when regimens contain many medications. Studies suggest that poor medication adherence in older adults may be as high as 50%, especially in those with diabetes, and that poor adherence has been a contributing factor in falls (Berry et al., 2010; Sirey et al., 2013) . Formally assessing medication adherence among Hispanic older adults may offer additional insight into medication intake as they pertain to fall risk.
Urinary incontinence was common among participants in our study, who did not recognize this as a health problem. Urinary incontinence among older adults, often overlooked by those affected, is linked to falls (Chiarelli, Mackenzie, & Osmotherly, 2009) . Urinary incontinence in aging has been linked to urologic, neurologic, psychological, and functional factors. The loss of detrusor muscle, an increase in residual urine, and a decrease in functional bladder capacity are contributors to urinary incontinence (Inouye et al., 2007) . Urge incontinence, overactive bladder, and nocturia influence the person's quality of life and impedes functionality, which creates a fall risk (Chiarelli et al., 2009) . A history of falls and urinary incontinence places a person at greater risk for health problems and is identified as part of geriatric syndrome, a term used to list common health conditions that are interrelated and linked to poor health state and frailty in older adults (Inouye et al., 2007; Leclerc et al., 2009) . The presence of urinary incontinence warrants assessment and treatment to prevent further complications.
Our findings of unilateral significantly abnormal visual acuity (more than 20/200 feet) points to a greater propensity for fall risk and highlights the importance of comprehensive eye exams on a regular basis to identify common types of visual impairment, such as cataract, glaucoma, and macular degeneration (Reed-Jones et al., 2013; U.S. National Library of Medicine, 5). These conditions may not be identified when visual acuity is tested only in both eyes and highlights the need to follow the recommendations by American Academy of Ophthalmology for yearly eye exams to test each eye separately and to conduct yearly exams in older adults. Participants in this study described wearing lenses only "when needed," indicating the need for health care providers to emphasize use of corrective lenses even when at home, to prevent fall recurrence. Timed Up and Go c >13.5 seconds 13.9 (+7.7) seconds a Both eyes, without glasses. Distance measured in feet. b The higher the score, the greater the self-efficacy of medication use: range 14-32. c Cutoff scores for community-dwelling older adults (Shumway-Cook et al., 2000) .
According to the TUG score of 13.5 seconds or less is acceptable for community-dwelling adults (Shumway-Cook et al., 2000) . The persons in the research study exhibited limitations with mobility. The average score is, however, less than 1 second above the listed score; moreover, in view of this group's advanced age, high number of reported chronic illnesses, and high intake of medications, mobility problems were relatively low. The TUG score alone could not be construed as a contributing fall risk: rather, the cumulative factors must be taken into account.
Hispanic older adults have been described as having lower socioeconomic status, which has been linked to poor health outcomes, and yet the mortality rate associated with some health conditions and with falls is lower than non-Hispanic Whites (ACL, 2015; CDC, 2016; Landy et al., 2012) . The Hispanic mortality paradox is a term used in reference to the advantage of Hispanic older adults of having extended longevity as compared to non-Hispanic Whites despite the low socioeconomic status and poor health (Markides & Eschbach, 2005; Ruiz, Steffen, & Smith, 2013; Thomson, Nuru-Jeter, Richardson, Raza, & Minkler, 2013) . Although the mortality rate may be lower in Hispanic older adults, the disability rate is higher than other ethnics groups and especially in persons living along the U.S.-Mexico border (ACL, 2015; Salinas et al., 2013) .
In this study, the results of the TUG score indicate that function is not greatly affected despite the high prevalence of chronic illness, presence of conditions considered within the geriatric syndrome, and high intake of medications. On the other hand, the percentage of individuals who sought medical care from fall-related injuries indicates greater incidence of injury than national data report of 30% (CDC, 2016) .
This study points to an aging Hispanic population that has a large number of chronic illnesses, higher intake of medications, and low visual acuity, which align with poor health and fall risk. On the other hand, the high level of self-confidence in medication use and the minimal limitation of mobility point to good functioning level that may guard against recurrent fall.
Conclusion
This study highlights the significant number of contributing intrinsic risk factors for fall recurrence and injuries in this Hispanic population, which warrants comprehensive evaluation of levels of function and independence as greater incidence of potential disability may be identified. It is imperative that awareness of fall risk recurrence be raised among health care practitioners to start conversation on fall occurrence and to spur appropriate action, which requires collaboration of various health professionals to design appropriate individualized prevention interventions. Educating older adults on fall risks is only a part of an intervention program and needs to be incorporated with additional content that addresses mobility, proper intake of medications, evaluation and management of visual deficits, and environment and behavior modifications. We suggest developing or implementing validated community-based fall prevention programs (American Geriatrics Society & British Geriatrics Society, 2010; CDC, 2016) . Clinical implications derived from this study include alertness on the part of health care practitioners to identify persons taking more than five medications or having multiple comorbidities as potential fall risks, so that practitioners may initiate an action plan to prevent fall and injury while maintaining a person's overall function and minimize disability. It is important to emphasize to older adults and health care practitioners, as part of the recommended annual exam of older adults, the importance of an exam that extends beyond the routine objective measures and includes evaluation of functional ability and safety issues with appropriate recommendations.
The information derived from this study is limited by the study's small sample size, convenience sample design, limited objective evaluations of mobility and balance, and an assessment of home/environment. Researchers can strengthen the evaluation of fall recurrence risk factors in Hispanic older adults by evaluating comparative groups within the community with larger samples, direct observation of medication intake practices, and most important, an evaluation of environmental recurrent fall hazards. Despite the limitations mentioned, this study adds to the knowledge of contributing fall risks of Hispanic older adults and sets the stage for future studies. Interventions that would follow to prevent falls in this ethnic group would need to be designed in language and cultural practice appropriate for this ethnic group, with a multidisciplinary approach in order to effectively reach goals for reducing recurrent falls and injuries.
